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A novel compound and this , electric charge transport material 
and organic electroluminescent element which use kind of 
compound where ionization potential is low, is superior in 
hole transporting are offered. 

[Means to Solve the Problems] 

2 and 6 -aryl amino anthracene where it is displayed with 
below-mentioned General Formula (I) compound . 
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[ft 22] 



electric charge transport material . which includes this 
anthracene compound 

On substrate , pair of electrodes and organic 
electroluminescent element . which possesses layer 
whichincludes this anthracene compound layer which is 
provided between electrode organic light emitting layer which 
is provided between both electrodes in organic 
electroluminescent element whichpossesses, as organic light 
emitting layer , as and/or said organic light emitting layer and 

[Chemical Formula 22] 




(I) 



Claims 

7>h7-b>»ft^»o 



[Selected Drawing] 



none 



[Claim(s)] 
[Claim 1] 

2 and 6 -aryl amino anthracene where it is displayed with 
below-mentioned General Formula (I) compound . 




(I) 



T^TtSl^o R1 fc(^LR6li, R&f •&* 
lfl±T?IS*LT, *lM*±ffi-ttSC(I)l::iSlf * 

±C-*SC(I)l=i3l+*'<>4f>«fcJ: 



In above-mentioned General Formula (I), R 1 - R6 in each 
independence,displays alkyl group , aromatic hydrocarbon 
group or heteroaromatic group , these in each case are good 
havingpossessed substituent . * Rl or R6, connecting with 
adjacent group , or connecting with the carbon atom which 
configuration it does, benzene ring or anthracene ring in 
theabove-mentioned General Formula (I) it is good forming 
ring. 

Furthermore, benzene ring and anthracene ring in 
above-mentioned General Formula (I)are good having 
possessed substituent other than amino group which isclearly 
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) 

TE-tta(ii)T*«**i4, If #«1 icfSKOT 
2, 6-7'J— ./U75/7>H7-t:>£'lb£1$!lo 



written in Formula. 
) 

[Claim 2] 

2 and 6 -aryl amino anthracene which are displayed with 
below-mentioned General Formula (II),state in Claim 1 
compound . 




(ID 



(±IE-fl8se(II)tK R1 ~R6l4-»a(0I=fcl+ 
7*5«fctfR8JiMI::1I**S*l,Tl*T*Al*. 



) 

[flt*8 3] 

WC-«a(n)(cfci\T, '<>-if>aj3«fc^7> 

&££*LTL^-C i fc&^7 , J-.M-4rV*frb 
SI**l-S*T'fc-5A\ fc5LM4-jR3t(II)lcfe 

7'J-;i/75/7>h7-b>*ft^«!l. 



frlB-»iC(H)lCfc^T. R7fcJ;t/R8;t><. 
2XI43lc|B«(D2, 6-7U-;L/75y7>h5 

5] 



In above-mentioned General Formula (II), R 1 - R6 when in 
General Formula (I), issynonymous. R and R8 in each 
independence, displays alkyl group , aromatic hydrocarbon 
group or heteroaromatic group ,these in each case are good 
having possessed substituent . 

In addition, benzene ring and anthracene ring in 
above-mentioned General Formula (Il)are good to amino 
group , R7 and other than R8 it is clearly writtenin Formula 
having possessed substituent . 

) 

[Claim 3] 

In aforementioned General Formula (II), amino group , R7 
where benzene ring and the anthracene ring are clearly written 
in Formula (II ) and substituent which it canpossess other than 
R8, It is a group which is chosen from aryloxy group which is 
good havingpossessed heteroaromatic group , and substituent 
which are good having possessed the aromatic hydrocarbon 
group , substituent which is good having possessed alkoxy 
group , substituent which is good havingpossessed alkyl 
group , substituent which is good having possessed halogen 
atom , substituent or or thering which condenses in benzene 
ring or anthracene ring in General Formula (II) isformed, 2 
and 6 -aryl amino anthracene where it states in Claim 2 
compound . 

[Claim 4] 

In aforementioned General Formula (II), R7 and R8, are 
phenyl group whichis good having possessed substituent , 2 
and 6 -aryl amino anthracene where it states in Claims 2 or 3 
compound . 

[Claim 5] 
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««3t«t«at<DBircKet*IitLT, If* 
3Sl^l>L5<7)LN"rtl^13SlZlBK(D2, 6-7 
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[M*« 8] 

-7U-;U75y7>h7-b>«ft**S*t?« 



Specification 

[|gB^<DB$ffl/d:Ifta^] 

[0001] 

6-7U-;U75y7>h7-b>*fc^*i, CO) 
2, 6-7 , J-;U75/7>h : 7-tz>S^^cfcy 

^7>h5*>JMfc***m*fc*««#«* 



[0002] 

[fi£3fe(Dftffi] 

-ftlc. *«fc£ffll*fc«ff **** icfcl* 



2004-03-25 

ionization potential is 5.3 eV or less , 2 and 6 -aryl amino 
anthracene where it states in any one claim of Claims 1 
through 4 compound . 

[Claim 6] 

2 and 6 -aryl amino anthracene where it states in any one 
claim of Claims 1 through 5 electric charge transport 
material . which includes compound 

[Claim 7] 

On substrate , pair of electrodes and 2 and 6 -aryl amino 
anthracene where it states in the any one claim of Claims 1 
through 5 layer which is provided between electrode the 
organic light emitting layer which is provided between both 
electrodes in organic electroluminescent element 
whichpossesses, as said organic light emitting layer , as 
and/or said organic light emitting layer and, organic 
electroluminescent element . which designatesthat it possesses 
layer which includes compound as feature 

[Claim 8] 

organic electroluminescent element . which 2 and 6 -aryl 
amino anthracene where it states in any one claim of the 
Claims 1 through 5 possesses layer which includes 
compound , between anode and organic light emitting layer , 
states in Claim 7 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, is expected it regards organic 
electroluminescent element which uses the novel 2,6- aryl 
amino anthracene compound and consist of this 2,6- aryl 
amino anthracene compound electric charge transport material 
and this 2,6- aryl amino anthracene compound where 
application as electric charge transport material in positive 
hole transporting material and host material , organic 
photosensitive material (OPC ) etcof organic 
electroluminescent element . 

[0002] 

[Prior Art] 

Generally, you can list configuration which consists of 
counterelectrode of the pair which put between light emitting 
layer and said layer in electroluminescent element whichuses 
organic matter , as most simple structure . 

As for this, when electric field imparting is done between 
both electrodes , the electron is filled from cathode side , 
positive hole is filled from anode ,these recombination does in 
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[0003] 
[0004] 

■tc*i(c»»-r4«»Kiastta)ii:a)iiiiT?ffi 



[0005] 



[0006] 

*jEa»ia«»^*«)&tir*fc. 



[0007] 

lijEAtt&JR ttntLT, ttH2001 - 1 31 5 
4l#»air(i, TEft3iHb6tt(P-1)A<E 



[0008] 
[lb 3] 
[0009] 



light emitting layer and utilizes phenomenon whichdischarges 
light as energy occasion where energy level returns to valence 
electron band from conduction band . 

[0003] 

In order to apply organic electroluminescent element to flat 
panel * display or other display element , it is necessary to 
guarantee reliability of element in fully . 

[0004] 

As cause of deterioration of element , symmetric where 
compound which is included in each layer is high and because 
of low glass transition temperature ,crystallization it does with 
temperature rise , light emitting layer it can list fact that 
mutual diffusion phenomenon happens between charge 
transport characteristic layer which isadjacent to this. 

Regarding 2 layers type element structure of for example 
positive hole transport layer and light emitting layer , there 
aretimes when mutual diffusion phenomenon is caused 
between said 2 layers . 

[0005] 

Furthermore, positive hole transport function of compound 
which for example positive hole transport layer configuration 
is donein case of insufficient , organic electroluminescent 
element which uses said compound fill balance of charge 
deteriorating occasion where it drives, because the positive 
hole space charge is formed, electron injection quantity to 
light emitting layer increasing, causesreduction deterioration 
of light-emitting material . 

As a result, deterioration where light emitting characteristic , 
especially drive voltage of element becomes high appears, 
finally is connected to decrease of thedrive lifetime . 

[0006] 

In order to solve problem a this way, high positive hole 
transport function (hole transporting ) and, the positive hole 
transporting material which possesses high glass transition 
temperature was sought. 

[0007] 

Until recently, below-mentioned example compound (P- 1) is 
stated in Japan Unexamined Patent Publication 2001- 
131 541 disclosure as light emitting layer or positive hole 
transport layer material in organic electroluminescent 
element . 

[0008] 

[Chemical Formula 3] 
[0009] 
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(P-U 



[0010] 

*fc*ftBB¥10-302960^aiCli % *« 
*JMS#**ffl«»*LTTEfls£*(P-2) 



[0011] 
[ft 4] 
[0012] 



But, as for this compound (P- 1), aryl amine unit is little, 
because hole transporting islow, as for organic 
electroluminescent element which uses this, current is 
difficult to flowin element , there is a possibility light emitting 
brightness and light emission efficiency becoming 
insufficient . 

[0010] 

In addition, below-mentioned compound (P- 2) etc is stated in 
Japan Unexamined Patent Publication Hei 10- 
302960disclosure as material for organic electroluminescent 
element . 

[0011] 

[Chemical Formula 4] 
[0012] 






oP Hp$o 




(P-2) 



As for this compound (P- 2), as for quantity of aryl amine unit 
in l molecule it ismany, but because triphenylmethane unit 
enclosure it becomes shape whichis packed, it can think of 
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[0013] 

*#M¥10-72580^ffllCliTta 
<b*Ul(P-3)4«. WH¥7-109449*»« 
l=(*TEfc£*(P-4)i«E«S*l-Cl*4. 

[0014] 
lit 5] 
[0015] 



aryl amine unit of compound central portion , that with aryl 
amine unit you cannot show hole transporting in satisfactory . 

In addition, because molecular weight is very large, thin film 
formation is expectedwith vapor deposition that it is difficult. 

[0013] 

In addition, in Japan Unexamined Patent Publication Hei 10- 
72580disclosure below-mentioned compound (P- 3), 
thebelow-mentioned compound (P- 4) is stated in Japan 
Unexamined Patent Publication Hei 7- 109449disclosure . 

[0014] 

[Chemical Formula 5] 
[0015] 



- ^-COT"^ 



CH 3 



(P-3) 



(P-4) 



LfrLs ±IB<b^(P-3)(i7 , J-;U7S>^. 
[0016] 

*fc, 1b^%(P-4)lifjizE(Dlb^^(P-i)i: 

[0017] 

fcfc, <b*«l(P-2)j3J:l/(P-3)l4, l^f+lt 



But, aryl amine unit has substituted above-mentioned 
compound (P- 3) 9 and 10 -in rank of anthracene , obstructs 
conjugation of molecule entirety . 

Because of this , it is difficult, to obtain low ionization 
potential , as the molecular design of hole transporting 
material is not desirable. 

[0016] 

In addition, as for compound (P- 4) because aforementioned 
compound (P- l)with similarity, aryl amine unit which is 
included in molecule is little,as for hole transporting it is 
thought that it is not a satisfactory . 

[0017] 

Furthermore, compound (P- 2) and (P- 3) has aryl amino 
group which in each caseis substituted with aryl amino 
group , but because molecular design , substituted position etc 
isnot appropriate concretely, it possesses sufficient hole 
transporting with not be able tosay, improvement of hole 
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[0018] 

[0019] 

[0020] 
[it 6] 
[0021] 



transporting on that is sought. 
[0018] 

[Problems to be Solved by the Invention] 

this invention solves above-mentioned conventional problem , 
a novel compound and this , itdesignates that electric charge 
transport material and organic electroluminescent element 
which use kind of compound where ionization potential is 
low, is superior in hole transporting are offered as the 
objective . 

[0019] 

[Means to Solve the Problems] 

2 and 6 -aryl amino anthracene compound of this invention is 
something which is displayedwith below-mentioned General 
Formula (I). 

[0020] 

[Chemical Formula 6] 
[0021] 




(±!B-flSiC(i)^, R1 ~R6[*&*?4;3;|::. 7 

ti^tsi^o ri &i^LR6ii. mmtz>& 

ffi±xm$LX , ieiM±±lE-fl65t(I)lcfclt^ 
*blc. ±fH-flSjC(I)(zfclt^K>-iz>Sfccfc 

tmizm&&ttLx^xi>&i\ 



[0022] 



In above-mentioned General Formula (I), R 1 - R6 in each 
independence,displays alkyl group , aromatic hydrocarbon 
group or heteroaromatic group , these in each case are good 
havingpossessed substituent . * Rl or R6, connecting with 
adjacent group , or connecting with the carbon atom which 
configuration it does, benzene ring or anthracene ring in 
theabove-mentioned General Formula (I) it is good forming 
ring. 

Furthermore, benzene ring and anthracene ring in 
above-mentioned General Formula (I)are good having 
possessed substituent other than amino group which isclearly 
written in Formula. 

) 

[0022] 

namely, these inventors in order that ionization potential of 
compound is lowered as compound which is superior in hole 
transporting , although intramolecular conjugated double 
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rconrtt**!* £Mfe. 7>h^-tz>#*&0> 

2, 6— eic, jEaifiattOKL^U— ;U75^ 

Sot fl 
[0023] 

±E-jftSC(I)-C**tt**»W0)2 f ■ 6-7U 

-;u7sy7>h5*:/S*b£toii*fc. eStt 

[0024] 

ttifll 0-72580#4*«fc 
£fcB«*fc*,7'J--^75/**«9 I 10-14 
l::««Lfc7>h5iz>3Mb£*T?ld\ #^<7) 

7>h5*>£<b£tt(42, 6-MMtfc5 



[0025] 

**BH0>2 f 6-7U-JU75/7>H7-fe>3Mb 

&%t>tm*s m 



[0026] 

2, 6-7U-;u7£/7>H5-tz>3Hb£!Kg££ 

[0027] 

6-7U--;U73-/7:/l^-fe:/3IHb*»**t? 
EKIiOTI^ JST g a>2, 6-7U-;U75^7 



bond system is expanded to effective , to repeat diligent 
investigation concerning substituted position of effective aryl 
amino group , the anthracene skeleton in 2 and 6 -positions , 
to be able expand intramolecular conjugated double bond 
system to effective by substituting aryl amino group where 
hole transporting is high, fall of ionization potential of 
compound assuring, hole transporting you discovered fact that 
it can improve, reached to the this invention . 

[0023] 

In addition 2 and 6 -aryl amino anthracene as for compound 
of this invention which isdisplayed with above-mentioned 
General Formula (I), at point where the crystalline is low it is 
desirable. 

[0024] 

It is stated in namely, for example Japan Unexamined Patent 
Publication 10- 72580disclosure etc, aryl amino group 9, 10 - 
As for thin film where with anthracene compound which is 
substitutedin rank, crystalline is high because symmetric of 
molecule is too high,includes these compound there is a 
problem that crystallization it is easy todo,, but anthracene 
compound of this invention which is displayed with 
theabove-mentioned General Formula (I) is eased 2, because 
6 -positions substituted compound is, tendency of 
crystallization . 

[0025] 

It possesses glass transition temperature (Tg) where 2 and 6 
-aryl amino anthracene as for compound of the this invention , 
crystalline is low, is high, it can use for ideal in 
electrophotographic photosensitive material , organic 
electroluminescent element , photoelectric element , organic 
solar battery , organic rectifying element etc from fact that at 
same time charge transport characteristic is high,as charge 
transport characteristic material . 

[0026] 

As for electric charge transport material of this invention , 
being something which includes 2 and 6-aryl amino 
anthracene compound of this invention a this way, ionization 
potential is low, issuperior in hole transporting . 

[0027] 

In addition, as for organic electroluminescent element of this 
invention , on substrate , pair of electrodes and layer which is 
provided between electrode organic light emitting layer which 
isprovided between both electrodes in organic 
electroluminescent element which possesses, as said organic 
light emitting layer ,as and/or said organic light emitting layer 
and, this invention 2, 6 -aryl amino anthracene being 
something which possesses layer which includes the 
compound , ionization potential is low, as it is superior in hole 
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>b7*>mt£mz&i) s ftjftgflL mutism 



[0028] 

So 

[0029] 
[0030] 

lit 7] 



transporting , it canactualize organic electroluminescent 
element where with low crystallinity , furthermore light 
emitting brightness , light emission efficiency ishigh with 2 
and 6 -aryl amino anthracene compound of high melting 
point , high Tg , is superior in the luminescent element 
characteristic . 

[0028] 

[Embodiment of the Invention] 

Below, embodiment of this invention is explained in detail. 



[0029] 

First, you explain concerning 2 and 6 -aryl amino anthracene 
compound of this invention . 

[0030] 

2 and 6 -aryl amino anthracene as for compound of this 
invention , being something which isshown with 
aforementioned General Formula (I), aryl amino group , 
namely, which is substitutedwith amino group 

[Chemical Formula 7] 

So, there is a feature in anthracene skeleton which is a mother 
skeleton 2 and 6-positions being substituted. 



(R 2 , R s ) 

y 

(R\ R 8 ) 




N 

(R 3 , R 4 ) 



[0031] 

frfE-fiftie(I)lcfclvC R1 ftl\LR6l4. 

ftXfln ~6©«**fci*#tt07ju*;u* 

^, 7x=.)\,& % ±7?J\,&. 7>h'J;U«, 7x 
*>MJ^», bfUvJU*. ^x-;u* % 

*;U/<V"J;i/*<fif©5*fcl*6lia©J|l 

€>o 

[0032] 



[0031] 

In aforementioned General Formula (I), Rl or R6 displays 
aromatic hydrocarbon group or heteroaromatic group which is 
good having possessed alkyl group , substituent which is good 
toeach independence having possessed substituent concretely, 
can list thebasis which consists of alkyl group of for example 
methyl group , ethyl group , t-butyl group or other carbon 
number 1 to 6 straight chain or branch and monocycle or 2 - 3 
fused ring of phenyl group , naphthyl group , anthryl group , 
phenanthryl group , pyridyl group , thienyl group , ruryl 
group , carbozolyl group or other 5 or 6 members ring. 

[0032] 

There is not especially restriction as substituent which 
theaforementioned alkyl group , aromatic hydrocarbon group 
or heteroaromatic group can possess. You can list dialkyl 
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^v*^cD7 : 7;u+;i/^v*;vxT;u75y 

jftXftl -6©E«*fcl4»tt©7;U 

*;ua***r*v7;u*;u75y*:5/7i-^ 

75/*. 7x-;u^^;U75y**(D v7U- 
JU7S/S; v^>v;U7£/«. ^x*^;U7 
5/SI|<Dv75>/U^U75/S;^>vVU*> "7 

x*^;u»*a>75;u*;uS;7x— ^ 

[0033] 

R1 fcckt;R6tLTl*lC»*L<li, 

[0034] 

[0035] 

*<*ffllcli % Htt3*(I)+<BTIE*» 
[ft 8] 



amino group ;diphenylamino group , phenyl naphthyl amino 
group or other diaryl amino group ;dibenzyl amino group , di 
phenethyl amino group or other di aralkyl amino 
group ;benzyl group , phenethyl group or other aralkyl 
group ;phenyl group , naphthyl group or other aromatic 
hydrocarbon group ;thienyl group , furyl group , pyridyl 
group , quinolyl group or other heteroaromatic group ; etc 
which possesses alkyl group of alkoxy 
group ;methoxycarbonyl group , ethoxy carbonyl group or 
other carbon number 2 to 7 alkoxy carbonyl group ;phenoxy 
group , naphthoxy group or other aryloxy group ;benzyloxy 
group or other aralkyloxy group ;diethyl amino group , 
diisopropylamino group , methylethyl amino group or other , 
carbon number 1 to 6 straight chain or branch of alkenyl 
group ;methoxy group , ethoxy group or other carbon number 
1 to 6 straight chain or branch of alkyl group ;vinyl group , 
allyl group or other carbon number 2 to 7 straight chain or 
branch of halogen atom ;methyl group , ethyl group or other 
carbon number 1 to 6 straight chain or branch which is a for 
example fluorine atom , chlorine atom , bromine atom or 
iodine atom . 

[0033] 

It is a phenyl group , naphthyl group , phenanthryl group or a 
methyl group which is good having possessed particularly 
preferably , substituent asRl and R6. 

As naphthyl group , the;be -naphthyl group especially is 
desirable. 

[0034] 

In addition, Rl or R6, connecting with adjacent group , 
orconnecting with carbon atom which configuration it does, 
benzene ring or the anthracene ring in aforementioned 
General Formula (I) it is good forming ring. 

[0035] 

Concrete, below-mentioned structure in General Formula (I) 

[Chemical Formula 8] 

Putting, 



N- 



-N 



R1 £R2, R1 teklf/ZtzltRZk. -NR1 R2 Rl and R2 and Rl and/or R2 and, -N carbon atom , R 3 which 

S^$S-&L"Cl^^>-rf >9l£ffij£t"'5>^^J! the benzene ring which Rl R2 group has connected 

T\ R3ts —NR3-tf1fe£LT^Z>'<l/'tfls1g configuration is done and, -N theR3 - carbon atom , which 
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[0037] 
[lb 9] 
[0038] 



2004-03-25 

benzene ring or anthracene ring which has been connected 
configuration is done connecting, it is good forming ring. 

[0036] 

You can list for example below- mentioned ones in 
above-mentioned structure ,as example which forms ring a 
this way. 

[0037] 

[Chemical Formula 9] 
[0038] 
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±fE<5y"CI JfER£ £ $&Ltztf s HiIIrMb8 Furthermore, with above-mentioned example statement was 
{ZZBMZLtz^yJi >^lCtS S t"<5> p|5^lis 9£ abbreviated,but portion which is suitable to benzene ring 

^"LTl^Ttfil^o which is clearly writtenwith aforementioned Chemical 

Formula 8 is good having possessed substituent whichit 
mentions later. 
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LTl*T* A<» mm^tLXit. Rl fcl^LR 
[0039] 



[ft 10] 



In addition, also ring which Rl or R3 forms is good 
havingpossessed substituent , as basis which Rl or R3 can 
possessas said substituent , you can list basis etc which you 
mention earlier. 

[0039] 

In same way, below-mentioned structure in General Formula 
(I) 

[Chemical Formula 10] 

In or, it is good forming similar ring. 




[0040] 

[ft 11] 



(R 2 , R 5 ) 



/ 



(R 1 , R 6 ) 



-N- 



(R . R 4 ) 



[0040] 

As for benzene ring and anthracene ring in aforementioned 
General Formula (I), the amino group , which is clearly 
written in Formula namely 

[Chemical Formula 11] 

It is good having possessed substituent in addition to. 



[0041] 

bSlf feSLMi-^jt(ii)fcfcit^K> 



[0041] 

If said substituent does not impair performance of compound 
of this invention ,there is not especially restriction. It is 
chosen from aryloxy group which is good having possessed 
heteroaromatic group 9 and substituent which are good having 
possessed aromatic hydrocarbon group , substituent which is 
goodhaving possessed alkoxy group , substituent which is 
good having possessed alkyl group , substituent which is good 
having possessed for example halogen atom , substituent it 
forms ring whichcondenses in benzene ring or anthracene ring 
in General Formula (II). 

As embodiment of above-mentioned each substituent , you 
mention earlier alkyl group , aromatic hydrocarbon group and 
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[0042] 

ttK-tta(I)-C***l$**l!H<D2. 6-T'J 



[0043] 
[it 12] 
[0044] 




(±IB-|ftiC(II)4 ] , R1 ~R6l*-flftit(I)lCfc(t 

±IE-SSiC(II)IZfclt^/<>Hf>^tJj:U: 
7fc < fctfR812Mf::1I«»**L-a*-C i feAl*. 



) 

[0045] 

±E-tta(II)l=fcNtSR7*}«fctm8©Jltt;fli 
tLXlt* -«SC(I)l:*Jlt*R1 ~R6lC§8-f & 

So 

R7 JSJ:l/R8l4» g&S^LT^Tfc&L^ 
[0046] 

±E-«a(ii)T?a**i-5fc*«j. *i=±e- 
tta(ii)icfc^r. Rin^URBt^mmmt 

3?Stei*<b7K*g7WB£Uc7'>h ; 7-fe># 

*)tf«BT?fc$fcft.3MII!*(2. 

-;u75/»)36<fi<iEc-3fclBl=»S:**i*#7X 



2004-03-25 

heteroaromatic group , and as basis which these can possess 
thoseetc in Rl or R6 it is listed. 

[0042] 

2 and 6 -aryl amino anthracene as for compound of this 
invention which is displayed withaforementioned General 
Formula (I), it is desirable to be displayed with theespecially 
below-mentioned General Formula (II). 

[0043] 

[Chemical Formula 12] 
[0044] 




In above-mentioned General Formula (II), R 1 - R6 when in 
General Formula (I), issynonymous. R and R8 in each 
independence, displays alkyl group , aromatic hydrocarbon 
group or heteroaromatic group ,these in each case are good 
having possessed substituent . 

In addition, benzene ring and anthracene ring in 
above-mentioned General Formula (Il)are good to amino 
group , R7 and other than R8 it is clearly writtenin Formula 
having possessed substituent . 

) 

[0045] 

You can list group which is similar to those which are listed 
withsection of explanation regarding Rl - R6 in General 
Formula (I) as embodiment of R7 and R8 in above-mentioned 
General Formula (II). 

As for R7 and R8, when it is a aromatic hydrocarbon group 
which is good havingpossessed substituent is desirable, when 
it is a phenyl group which is goodhaving possessed 
substituent furthermore is desirable. 

[0046] 

As for compound where R7 and R8 are aromatic hydrocarbon 
group in compound , especially above-mentioned General 
Formula (II) which is displayed with theabove-mentioned 
General Formula (II), because mother skeleton (9 and 10 - 
anthracene skeleton which aromatic hydrocarbon group 
connects to rank) is stiff and straight ,you can avoid decrease 
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[0047] 

*fc, -JS5C(ii)lwfc(t^K>^>igfc c |:Lf:7'> 

[0048] 
[0049] 

**W«>2, 6-7'J-JU75y7>hv-b>^<b 
^«KD«*«tLr, Tffi0)(A-1)~(A-72) 
©fc^**fl*"r*4<, **W0)2. 6-7'J- 
;U7S/7>h ; 7'fe>^<b^^l*fflbCtlblC|S 

[0050] 

[Si] 

[0051] 



of glass transition temperature (Tg) which feels concern 
theoccasion where endgroup (2 and 6 -positions aryl amino 
group ) has become long, at point whichbecomes high melting 
point , high Tg material , you are desirable. 

[0047] 

In addition, benzene ring and anthracene ring in General 
Formula (II) are good to also amino group , R7 and other than 
R8 it is clearly written in Formula having possessed 
substituent . 

[0048] 

As said substituent , group which is similar to those which 
you list asbasis which it is good having possessed other than 
amino group whichis clearly written in Formula you can list 
benzene ring and anthracene ring in aforementioned General 
Formula (I). 

[0049] 

2 and 6 -aryl amino anthracene as representative example of 
compound of this invention , descriptionbelow (A- 1) - 
compound of (A- 72) is illustrated, but 2 and 6 -aryl amino 
anthracene the compound of this invention is not something 
which is limited in what these. 

[0050] 

[Table 1] 

[0051] 
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[*2] [Table 2] 

[0052] [0052] 
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[0053] [0053] 
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[« 4] [Table 4] 

[0054] [0054] 
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[* 5] [Table 5] 

[0055] [0055] 
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[* 6] [Table 6] 

[0056] [0056] 
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t* 7] [Table 7] 

[0057] [0057] 
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[* 8] [Table 8] 

[0058] [0058] 
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[0059] [0059] 
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IB. 10] [Table 10] 

[0060] [0060] 
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[0061] [0061] 
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HttlE-tt*(I)-e«*tlS2 f 6-T'J-;U7Sy 
7>K5-fe>3&fc£ttl4. a*, *450~ 
2000, #£L<l*800~1500*iJtT*fc&o 

[0062] 

5. 3eV8lT-efc*o 

*JEI4fcl^ 4. 5eVS»*<»SLl*. 
[0063] 

««*H«%. * 



[0064] 
[0065] 

*««#Bi:£*U R*«**B£LT\ fed: 
tf/*fcf4R**«3tllt««i:a)iyitl9:lt 
^JftLT . WE-fta(l)T?S**i£*J6E0) 
2, 6-7U-;i/75y7>K5-b>»ft^*** 



[0066] 

«f**fcl*K-/<>h*f»i:Lr«fflLrta 



2 and 6 -aryl amino anthracene where it is displayed with 
aforementioned General Formula (I) compound , usually, is 
molecular weight 450-2000, preferably 800-1 500extent . 

[0062] 

In addition, 2 and 6 -aryl amino anthracene compound of this 
invention is ideal in orderto obtain compound where 
ionization potential is low. 

ionization potential of said compound is preferably 5.3eV or 
less . 

In addition, as for lower limit of ionization potential , there is 
not especially restriction. 4.5 eV extent is desirable. 

[0063] 

It possesses glass transition temperature (Tg) where 2 and 6 
-aryl amino anthracene as for compound of the this invention , 
crystalline is low, is high, it can use for ideal in 
electrophotographic photosensitive material , organic 
electroluminescent element , photoelectric element , organic 
solar battery , organic rectifying element etc from fact that at 
same time charge transport characteristic is high,as charge 
transport characteristic material . 

[0064] 

Next, you explain 2 and 6 -aryl amino anthracene compound 
of this invention a this way as electric charge transport 
material concerning organic electroluminescent element of 
this invention which it uses. 

[0065] 

As for organic electroluminescent element of this invention , 
it is something which possesses thelayer which includes 2 and 
6 -aryl amino anthracene compound of this invention 
whichpossesses organic light emitting layer which is provided 
between pair of electrodes and both electrodes which consist 
of anode and cathode is displayed with aforementioned 
General Formula (I) layer which is provided between 
electrode as said organic light emitting layer , as the and/or 
said organic light emitting layer and. 

[0066] 

Layer which includes 2 and 6 -aryl amino anthracene 
compound of this invention is goodany layer between anode - 
cathode , for example is good using for light emitting layer 
which it mentions later, as host material or dopant material in 
addition, usingis good as electrode and charge transport 
characteristic layer which isprovided between light emitting 
layer . 

Between anode and light emitting layer , it is desirable even 
among them toprovide as layer of positive hole injection * 
transporting . 
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I*. 

[0068] 

WTI=, HBi*#IBLT» *JR910ttWIJMe 

%«7a>iiika>»atmii=Kn-r«. 

[0069] 

tt-**JMIfl>ll!&<. loCJifcfcttCih.fc 
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»LTt^i*[aa/<v7rji], ftiMoi 
*8*LT[jE?iiiaii]t#-r. 

[0070] 

H1 ~3l4*»W©*««JMB3fe**©«it 



11 ~3lCfclvC 1 I4£tiu 2I4HS. 3I4H 
tt/^Tli, 4(*jE?Ltft£j|, 5I4S§#I1. 6 

[0071] 
StiM I*, 

ft 'So 



X/<y7tefcB*r*fc«<**. 



[0067] 

In organic electroluminescent element of this invention , 
aforementioned anthracene compound of 2 kinds or more is 
good to same intralayer being contained, in addition, when 
theaforementioned anthracene compound is contained in layer 
of 2 or more , anthracene compound which is contained in 
these layers is good being something whichdiffers even in 
same ones. 

[0068] 

Below, referring to drawing , you explain embodiment of 
organic electroluminescent element of this invention in detail. 

[0069] 

Furthermore, when layer between anode - light emitting 
layer , it is a one , in organic electroluminescent element of 
this invention , [positive hole transport layer ] with it names 
this, when they are 2 or more , layerwhich is touching to 
anode [anode buffer layer ], generic doing layer otherthan 
that, [positive hole transport layer ] with it names. 

[0070] .r : 

Figure 1 ~3 is sectional view which shows structural example 
of organic electroluminescent element of this invention in 
schematic , but organic electroluminescent element of this 
invention is not something which islimited in those in what * 
illustration. 

In Figure 1 -3, as for 1 as for substrate , 2 as for anode , 3 as 
for the positive buffer layer , 4 as for hole transporting layer , 
5 as for light emitting layer , 6 electron transport layer , 7 
cathode each youdisplay. 

[0071] ; 

As for substrate 1, being something which becomes support of 
the organic electroluminescent element , it can use quartz 
sheet and glass plate , metal plate and metal foil , plastic films 
and sheet etc. 

Especially glass plate and polyester , poly methacry late , 
polycarbonate , polysulfone or other transparent synthetic 
resin sheet are desirable. 

Furthermore, when synthetic resin is used for substrate , it is 
necessary toconsider to gas barrier property . 

When gas barrier property of substrate is low, there are times 
when organic electroluminescent element deteriorates with 
external air which passes substrate . 

Therefore, when synthetic resin is used for substrate , 
providing dense silicon oxide film etc in one surface or both 
surfaces of substrate , it is desirable to raise gas barrier 
property . 



x 
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[0072] 

It can provide anode 2 on substrate 1. 

anode 2 is something which carries out role of positive hole 
injection to the positive hole transport layer 4. 

anode 2 is formed usually, metal oxide , copper iodide or 
other metal halide , carbon black , or poly of oxide or other 
electrical conductivity of aluminum , gold , silver , nickel , 
palladium , platinum or other metal , indium and/or tin (3 
-methyl thiophene ), by polypyrrole , polyaniline or other 
conductive polymer etc. 

As for anode 2, there is many a thing which is formed usually, 
by sputtering , vacuum vapor deposition etc to on substrate 1 . 

In addition, when anode 2 is formed with such as metal oxide 
fine particle , conductive polymer fine powder of silver or 
other metal fine particle , copper iodide or other fine particle , 
carbon black , electrical conductivity ,in suitable binder resin 
solution dispersing, it is possible also to form with method 
which application it does on substrate 1 . 

Furthermore, when anode 2 is formed with conductive 
polymer , on substrate 1 directly forms polymer thin film , on 
substrate 1 application is done also thingcan do conductive 
polymer solution with method which with electrolytic 
polymerization (Applied Physics Letters , 60 volume, 271 1 
page, 1992 ). 

anode 2 is monolayer structure usually, but also it is possible 
to make the laminated structure of material of plural , with 
desire. 

[0073] 

anode 2 is good even with opaque , but it is desirable to be a 
transparent . 

It is desirable usually, for transmittance of visible light to be 
60% or higher , especially 80% or higher . 

In order to guarantee this transparency , as for upper limit of 
thickness of the anode 2 with usually 1000 nm preferably 
500nm , as for lower limit they are usually 5 nm preferably 
lOnm. 

When it is good being a opaque , thickness of anode 2 with 
option ,forming with metal with desire, is good combining 
substrate 1. 

[0074] 

In case of element of configuration which is shown in Figure 
1 , it canprovide positive hole transport layer 4 on anode 2. 

It is necessary to be a material which can transport positive 
hole where the positive hole injection efficiency from anode 2 
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[0075] 
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[0076] 

IMBU* 1WE-tta(l)"e***i*7>h7-b>* 



[0077] 

»tt©jEftHate*WJ:l/cii. 1 , 1 

-t f X(4-y-p- HJ;U75/7i— ;U)v*P 

fc*«y75Xb^*(1*BBBa59-19439 
3^&$£) % 4, 4' - eX[N-(1 -±V=F)\,)- 

n- 7i-;u75y]t^i-;uT?fta**tS2 

«Bl±0)3«75>*d*2|iBl±a>tt^** 

¥5-234681 h'J^i— il/'O* > 

MJ75>(*Bfti**4, 923, 774 N, 
N'- v7i-jl/-N, N'-eX(3->f;i/7i 
-;U)t^x-;U-4 f 4' -^75>H(D3fS» 
^75>(*IlftltS&4. 764, 625 a, 
a, a\ Qf'-rh7>f^- a, cr'— tf 

x(4-v- P - hU;u7sy^x^u)- P - + 

vU>(iftM 5 F3-269084^$g). 

tLr4ftMlz*»»fthij7i-;U75>R3l 
f*fl*IIIV4- 1 29271 *4MQ. t°U-;UglC 

**«i?7sy»A<ttftfl«»Lfcft^»(l* 

■B¥4-175395*4*«),X*|y>*TO»3f 
»JH75>iL--;htai|Lfc**»l5;75>(* 



was high as condition which is required to the material of 
positive hole transport layer 4, at same time was filled 
efficiently. 

For that ionization potential is small, transparency is high 
vis-a-vis light of visible light , furthermore degree of positive 
hole transport is large, furthermore issuperior in stability , 
impurity which becomes trap is requiredwhen producing and 
when using is difficult occurring. 

Other than above-mentioned general requiring, with 
application as for element furthermore heat resistance of 100 
*or higher is required. 

Therefore, glass transition temperature (Tg) as, material 
which possesses value of 100*or higher is desirable. 

[0075] 

organic electroluminescent element of this invention one , 
which is chosen from group whichconsists of compound 
which is displayed with aforementioned General Formula (I) 
as preferably this positive hole transporting material or 
contains anthracene compound of 2 or more . 

[0076] 

Furthermore if positive hole transport layer 4 does not impair 
objective of this invention , it isgood containing hole 
transporting material of public knowledge in addition to 
anthracene compound which is displayed with 
aforementioned General Formula (I). 

[0077] 

As hole transporting material of public knowledge , aromatic 
diamine compound which connects for example 1 ,1- bis (4 -di 
- P- tolyl amino phenyl ) cyclohexane or other terniery 
aromatic amine unit (Japan Unexamined Patent Publication 
Showa 59- 194393disclosure ), tertiary amine of 2 or more 
which are represented with 4 and 4 &apos; - bis [N- (1 
-naphthyl ) -N- phenylamino ] biphenyl is included and 
aromatic amine which condensation aromatic ring of 2 or 
more substitutes in nitrogen atom (Japan Unexamined Patent 
Publication Hei 5- 234681 disclosure ), aromatic triamine 
which possesses star burst structure with derivative of 
triphenyl benzene (U. S. Patent No. 4,923,774 number), N, 
N&apos; - biphenyl - N and N&apos; - bis (3 -methylphenyl ) 
biphenyl - 4,4&apos; -di amine or other aromatic diamine (U. 
S. Patent No. 4,764,625 number), the;al, the;al and the;al ;al 
-tetramethyl - ;al, ;al -bis (4 -di - P- tolyl amino phenyl ) -P- 
xylene (Japan Unexamined Patent Publication Hei 3- 
269084disclosure ), as molecule entirety in steric asymmetric 
triphenyl amine derivative (Japan Unexamined Patent 
Publication Hei 4- 129271 disclosure ), in pyrenyl group 
aromatic diamino group plurality compound which is * 
substituted(Japan Unexamined Patent Publication Hei 4- 
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a»LfctO)(^BB¥4-304466#^*) % X 

*-/<-XhS!*SBlhU75>(WIB 3 F4-30 

8688*4**), ^>i?;U7x^;Ufc^ft(»n 

¥4-3641 53^»«). ^;U*U>*T*3»7 

5>*iltSLfc*a)(1tHI¥5-25473 

*). hU75>fc^*(»WI¥5-239455#a 

*). exvt°»Jv;b7^/if^x-;K^gfW5- 

320634*&$fi). N, N, N - MJ?*- 7U75 
>R*#0$M¥6- 1 972*fc«), 7x/^ 
5?>*M ***** **S?75>(1*BB¥7 - 1 
38562*^*6), v75/7x-;i/7it>HJy 
>R»ft(»BB¥7-252474-g-^a). tK9 
!/>fc**(«IUT2-31 1 591 *fc«). 
1f>flS*ft(#H«»»4 I 950, 950 
*)*i/^5>R-»(*(ft|H¥6-49079 # 
4**). *X7T5>R»ft(1#|JHi6-25659 



[0078] 

±B(Dft^»an(c. iE?LII[^S4<D«#4i:L 

I. Phys. Lett. , 59g, 2760R, 1991 
*),#U7*X774f>(1*||T5-310949* 
4fc«). 7K , J75K(1#BH 5 P5-310949#^ 

7KUtf-;uh , J^x-;u75>(1#BB¥7-5 

3953 *4>*g), hU"7x-JU75>#****- 
**»^(1*IIJ 5 P4-133065#»«i), HJ7x 

^(Synthetic Metals, 55-57 #, 4163 
H, 1993^),**Dl75>*^*-r*JK l J^ 
Wis— h(J. Polym. Sci. , Polym. Ch 
em. Ed. . 21 #, 969 H, 1983^)H(7)ig 



[0079] 

«TB-«SC(I)^***l*7>h5-fe>*fc1 



175395disclosure ), aromatic diamine which connects terniery 
aromatic amine unit with ethylene group (Japan Unexamined 
Patent Publication Hei 4- 264189disclosure ), aromatic 
diamine which possesses styryl structure (Japan Unexamined 
Patent Publication Hei 4- 290851 disclosure ), those which 
connect aromatic tertiary amine unit with the thiophene group 
(Japan Unexamined Patent Publication Hei 4- 
304466disclosure ), star burst type aromatic triamine (Japan 
Unexamined Patent Publication Hei 4- 308688disclosure ), 
benzyl phenyl compound (Japan Unexamined Patent 
Publication Hei 4- 364153disclosure ), Those which connect 
tertiary amine with fluorene group (Japan Unexamined Patent 
Publication Hei 5- 25473 disclosure ), triamine compound 
(Japan Unexamined Patent Publication Hei 5- 
239455disclosure ), the bis di pyridyl amino biphenyl (Japan 
Unexamined Patent Publication Hei 5- 320634disclosure ), N, 
N and N-triphenyl amine derivative (Japan Unexamined 
Patent Publication Hei 6- 1972disclosure ), aromatic diamine 
which possesses phenoxazine structure (Japan Unexamined 
Patent Publication Hei 7- 138562disclosure ), diamino phenyl 
phenanthridine derivative (Japan Unexamined Patent 
Publication Hei 7- 252474disclosure ), hydrazone compound 
(Japan Unexamined Patent Publication Hei 2- 
31 1591 disclosure ), silazane compound (U. S. Patent No. 
4,950,950 disclosure ), silanamine derivative (Japan 
Unexamined Patent Publication Hei 6- 49079 disclosure ), 
phosphamine derivative (Japan Unexamined Patent 
Publication Hei 6- 25659 disclosure ), you can list 
quinacridone compound etc. 

It is good using these compound , with alone and, according 
to need , each, mixing,it is good using. 

[0078] 

Other than above-mentioned compound , poly vinyl carbazole 
and polysilane (Applied Physics 
Letters ,Vol.59 ,2760page ,1991 ), the polyphosphazene 
(Japan Unexamined Patent Publication Hei 5- 
310949disclosure ), polyamide (Japan Unexamined Patent 
Publication Hei 5- 310949disclosure ), poly vinyl triphenyl 
amine (Japan Unexamined Patent Publication Hei 7- 53953 
disclosure ), polymer which possesses the triphenyl amine 
skeleton (Japan Unexamined Patent Publication Hei 4- 
133065disclosure ), polymer which connects triphenyl amine 
unit with methylene group etc (Synthetic Metals, 55-57 
volumes, 4163 page ,1993 ), itis good jointly using 
polymethacrylate (J. Polym. Sci. Polym. Chem . ed. 
Vol.21 ,969 page ,1983 ) or other polymeric material which 
contains aromatic amine as material of positive hole transport 
layer 4. 

[0079] 

positive hole transport layer 4 which includes anthracene 
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compound which is displayed with theaforementioned 
General Formula (I) is formed on aforementioned anode 2 by 
the painting method or vacuum vapor deposition method . 

[0080] 

With painting method when, adding binder resin and paint 
improver or other additive which do notbecome trap of 
positive hole , one, two or more kinds of positive hole 
transporting material and, inaccordance with necessary 
applied solution which it manufactures, application it does on 
anode 2 with application method of public knowledge , such 
as spin coating method driesand forms positive hole transport 
layer 4. 

As binder resin , it can use polycarbonate , polyarylate , 
polyester etc. 

When binder resin quantity which is occupied in positive hole 
transport layer 4 is many because thedegree of positive hole 
transport decreases, as for binder resin in order for content in 
positive hole transport layer 4 to become 50 wt% or less , it is 
desirable to use, it is moredesirable to be 30 wt% or less . 

[0081] 

With vacuum vapor deposition method when you insert hole 
transporting material in crucible , install inside vacuum 
vessel , opposing to crucible , you arrange anode 2. 

Inside vacuum vessel with vacuum pump exhaust after doing, 
heating the crucible to 1 0 - 4 Pa extent , vapor deposition it 
does vapor which evaporating,generates hole transporting 
material on anode 2. 

[0082] 

When anthracene compound of this invention and hole 
transporting material of public knowledge isjointly used, in 
order with anthracene compound of this invention to 
showeffect in fully , as for content of aforementioned 
anthracene compound in total weight of positive hole 
transporting material , it is desirable to be 50 weight % or 
more , especially 80 weight % or more . 

[0083] 

As for upper limit of membrane thickness of positive hole 
transport layer 4 which includes anthracene compound of this 
invention with usually 300 nm preferably 1 OOnm , as for 
lower limit they areusually 5 nm preferably lOnm . 

this way as for thin positive hole transport layer 4, it is 
desirable to form with the vacuum vapor deposition method 
whose it is easy to form thin film evenly. 

[0084] 

It can provide light emitting layer 5 on positive hole transport 
layer 4 in element of layer configuration whichis shown in 
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[0086] 



Figure 1 . 

light emitting layer 5, positive hole which was filled from 
electron and anode 2 which were filled from cathode 7 in 
between electrode which can give electric field to be efficient 
recombination it does, to be efficient it isformed from 
material which light emitting is done at same time by the 
recombination . 

[0085] 

As material which fills up condition a this way, tetra phenyl 
butadiene or other aromatic compound (Japan Unexamined 
Patent Publication Showa 57- 51781 disclosure ), 8-hydroxy 
quinoline aluminum complex or other metal complex (Japan 
Unexamined Patent Publication Showa 59- 
1943 93 disclosure ), 10 -hydroxy benzo metal complex of [H] 
quinoline (Japan Unexamined Patent Publication Hei 6- 
322362disclosure ), mixed ligand aluminum chelate complex 
(Japan Unexamined Patent Publication Hei 5- 
198377disclosure , Japan Unexamined Patent Publication Hei 
5- 198378disclosure , Japan Unexamined Patent Publication 
Hei 5- 214332disclosure , Japan Unexamined Patent 
Publication Hei 6- 172751 disclosure ), cyclopentadiene 
derivative (Japan Unexamined Patent Publication Hei 2- 
289675disclosure ), perinone derivative (Japan Unexamined 
Patent Publication Hei 2- 289676disclosure ), oxadiazole 
derivative (Japan Unexamined Patent Publication Hei 2- 
2 16791 disclosure ), bisstyryl benzene derivative (Japan 
Unexamined Patent Publication Hei 1- 245087disclosure , 
same 2 - 222484 disclosure ), perylene derivative (Japan 
Unexamined Patent Publication Hei 2- 189890disclosure , 
same 3-791 disclosure ), coumarin compound (Japan 
Unexamined Patent Publication Hei 2- 191694disclosure , 
same 3 - 792 disclosure ), rare earth complex (Japan 
Unexamined Patent Publication Hei 1- 256584disclosure ), di 
styryl pyrazine derivative (Japan Unexamined Patent 
Publication Hei 2- 252793disclosure ), P-phenylene 
compound (Japan Unexamined Patent Publication Hei 3- 
33183disclosure ), the thia diazolo pyridine derivative (Japan 
Unexamined Patent Publication Hei 3- 37292disclosure ), 
pyrrolo pyridine derivative (Japan Unexamined Patent 
Publication Hei 3- 37293disclosure ), naphthyridine 
derivative (Japan Unexamined Patent Publication Hei 3- 
203982disclosure ), You can list [shirooru ] derivative (The 
Chemical Society of Japan 7th Oannual Spring meeting ,2 Dl 
02 and 2 D 1 03, 1996 years) etc. 

[0086] 

With improvement or other objective of drive lifetime of 
element , dope emission color element it is effective with 
above-mentioned light emitting layer material as host 
material , to do. 
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[0088] 



[0089] 



jEa*siB4fliia)ffffiifi«i^a)*K- 

[0090] 

«#*5<DMW©±Hlia*200nmW*L< 
141 OOnm-Cfty , TBI*»#1 Onmtf$L< 

[0091] 



light emitting characteristic , especially drive stability of 
element it can improve largelyby 0.1 - 10 weight% dope 
doing with drive [niumu ] complex or other metal complex of 
aluminum element of the for example 8- hydroxy quinoline as 
host material , naphthacene derivative which is represented in 
rubrene (Japan Unexamined Patent Publication Hei 4- 
335087disclosure ),quinacridone derivative (Japan 
Unexamined Patent Publication Hei 5- 70773disclosure ), 
perylene or other condensed poly cyclic aromatic ring (Japan 
Unexamined Patent Publication Hei 5- 198377disclosure ) etc, 
vis-a-vis host material . 

[0087] 

As mentioned earlier, it is good using 2 and 6 -aryl amino 
anthracene compound of the this invention , for this light 
emitting layer . 

In that case, before, dope doing in kind of host material which 
wasinscribed, it is good using, in addition 2 and 6 -aryl amino 
anthracene compound of this invention as host material it 
designates, dope doing emission color element kind of 
(fluorescent pigment and phosphorescence dye ) which is 
mentioned earlier, using it is good. 

[0088] 

It can form with method where also light emitting layer 5 is 
similar to the positive hole transport layer 4, but usually it can 
use vacuum vapor deposition method . 

There is a method which with codeposition mixes method and 
vapor deposition source beforehand with predetermined 
concentration dope is done emission color element as the 
method which in host material of light emitting layer 5. 

[0089] 

When above-mentioned each dopant dope it is done in light 
emitting layer 5,usually dope it is done in uniform in film 
thickness direction of light emitting layer 5,but there being a 
concentration distribution in film thickness direction , it does 
not care. 

dope it does in only boundary vicinity of for example positive 
hole transport layer 4 side,conversely, dope is good doing in 
only boundary vicinity of cathode 7 side. 

[0090] 

As for upper limit of membrane thickness of light emitting 
layer 5 with usually 200 nm preferably lOOnm , asfor lower 
limit they are usually 10 nm preferably 30nm . 

[0091] 

In element of Figure 1 , cathode 7 which is provided on light 
emitting layer 5 carries out role which fills electron to light 
emitting layer 5. 
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I. Phys. Lett. , 70#, 1 52M, 1997 
4£;IEEE Trans. Electron. Devices, 44 
#, 1245H, 1997^) c 

[0095] 

*fc, »«7£»#B5*td*ttarrSB3G>B 

B#a>nicft«lbftftfr&&«J|LBB£K(t 



3f#ttiy75>ft^*l(1*M3|i6-267658# 
1 *?**>R»*(ftB¥6-3300 
25871 *««J>fc$ft(1*M¥5-3 

25872*^«) % n-^x-;u*;u/^7— ;u# 

***t"*ft6*(1»B¥8-60144#^ 

«). N-e-;u*;u/<y-ii.B*«:(<*B¥8 
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As for material which is used as cathode 7, it is possible to 
use the material which is similar to material which is used for 
theaforementioned anode 2, but to do electron injection 
efficiently, metal where work function is low is desirable, tin , 
magnesium , indium , calcium , aluminum , silver or other 
suitable metal or can use those alloy . 

As embodiment , you can list magnesium - silver alloy , 
magnesium - indium alloy , aluminum - lithium alloy or other 
low work function alloy electrode . 

[0092] 

membrane thickness of cathode 7 usually is similar to anode 
2. 

[0093] 

Because with objective which protects cathode 7 which 
consists of the low work function metal , furthermore, work 
function stability of element increases on the this stability by 
laminating metal layer vis-a-vis atmosphere highly, itis 
desirable. 

aluminum , silver , nickel , chromium , gold , platinum or 
other metal is used this stability as metal layer . 

[0094] 

Furthermore, to insert LiF , Li (2) O or other extremely thin 
film (0.1 - 5 nm ) in boundary of cathode 7 and light emitting 
layer 5 or electron transport layer 6 of Figure 3 which it 
mentions later also,efficiency of element with effective 
method which improves, it is desirable(Applied Physics 
Letters , 70 volume, 152 page ,1997 ;IEEE Trans . 
electron .devices ,Vol.44 ,1245page ,1997 ). 

[0095] 

In addition, contact of cathode 7 and light emitting layer 5 or 
electron transport layer 6 of the Figure 3 which it mentions 
later in order to improve, it is goodproviding boundary 
surface layer which consists of organic compound between 
the both . 

aromatic diamine compound (Japan Unexamined Patent 
Publication Hei 6- 267658disclosure ), quinacridone 
compound (Japan Unexamined Patent Publication Hei 6- 
330031 disclosure ), naphthacene derivative (Japan 
Unexamined Patent Publication Hei 6- 330032disclosure ), 
organosilicon compound (Japan Unexamined Patent 
Publication Hei 6- 325871 disclosure ), organophosphorus 
compound (Japan Unexamined Patent Publication Hei 5- 
325872disclosure ),compound which possesses N-phenyl 
carbazole skeleton (Japan Unexamined Patent Publication Hei 
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[0096] 

»*L<l±30nm-Cfty % TKiIS2nm»$ 
L<li5nmtfc^)o 

[0097] 

&&0(I]3<7)«^$i}&Jf 6(7), B«7lla>Jl9 
[0098] 

^biE?L$ si+»*(jEfl.aA)«ji6t. aitw 
ofcjE?L***Ji5a)*^ii-5(jE?L«ia)«iie 



[0099] 

■4omiiciWi/^77ii3t»itfcyLr, a 

[0100] 

■3ic«-r***jii**»Tictet%r , 

<D»J«»»fcLT*tf fc* 8-tKP^i/^y 

59-194393*tt«), 10- tKP+V^<> 
V[h] *yU>(7>*MISi*(1#BB¥6-32236 

5-1 98377-^SL ^88^5-1 9 



8- 60144disclosure ), it can illustrate layerwhich with such as 
N-vinyl carbazole polymer (Japan Unexamined Patent 
Publication Hei 8- 60145disclosure ) configuration is done as 
compound which isused for this cathode boundary surface 
layer . 

[0096] 

As for upper limit of membrane thickness of boundary surface 
layer a this way withusually 1 00 nm preferably 30nm , as for 
lower limit they are usually 2 nm preferably 5nm . 

[0097] 

Instead of providing boundary surface layer , it is good, to 
boundary vicinity of cathode 7 side of electron transport layer 
6 of light emitting layer 5 or later mentioned Figure 3 , 
providing region which material of above-mentionedboundary 
surface layer 50 weight % or more is included. 

[0098] 

With element of configuration of Figure 1 , as for positive 
hole transport layer 4 (positive hole transport )fiinction which 
carries positive hole which is received with (positive hole 
injection )runction which receives positive hole from anode 2, 
to light emitting layer 5 asexpected time, as for light emitting 
layer 5, (electron transport ) function which carries 
the(electron injection ) function which receives electron from 
cathode 8 and electron which is received from cathode 8 to 
light emitting layer 5, And also light emission function is 
carried out. 

[0099] 

But, as, light emitting characteristic on that of element of this 
invention and for improvingdrive stability , shown in for 
example Figure 3 , as provides electron transport layer 6 
between the cathode 7 and light emitting layer 5, shown in 
Figure 2 ,3, providing anode buffer layer 3 between anode 2 
and positive hole transport layer 4, also it is possible to make 
element of the structure , namely functional mold release 
which divides layer every function. 

[0100] 

electron injection from cathode 7 being easy, it is required to 
material whichforms electron transport layer 6 in organic 
electroluminescent element which is shown in Figure 3 , that 
the transport capability of electron is large. 

Japan Unexamined Patent Publication Hei 5- 
198377disclosure , Japan Unexamined Patent Publication Hei 
5- 198378disclosure , Japan Unexamined Patent Publication 
Hei 5- 214332disclosure , Japan Unexamined Patent 
Publication Hei 6- 172751 disclosure cyclopentadiene 
derivative (Japan Unexamined Patent Publication Hei 2- 
289675disclosure ), perinone derivative (Japan Unexamined 
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8378-^$fi. 4332-5HHS. ft 

M¥6-1 72751 ^«i/^P^>^i/X>§S 
»(*(WBB¥2-289675^«). ^'J/>^ 
»tt(4*BIJ¥2-289676*4*«). ***S?7 

7-iuR*(t(i#H¥2-2i679nifia), e 

XX^U;U^>-tf>K#<*(^IB¥l -24508 
7#&*U H2-222484#&«). ^JU>§§ 
*tt(1*BB¥2-189890#&«kl5l3-- 79 

1 <7VUMb£$(ftM¥2- 1 91 69 

4*»*kH3- 792#tttt)»*±flMft 
(*H¥1 -256584*^«), vX^Utf^ 
3?>R*{t(ttH¥2-252793*fttt^ p- 
7i-b>fc^«D(1*BB¥3-331 83^4>$g), 
^T^77Dt°U^>^#ft(^rJ¥3- 372 
92*^*), t°PPt°Uv>^<*(^M¥3- 
37293*4*«). t7f'Jv>ii|*(fil¥3 

-203982*1***), *>n-;uR*f*(S*1b 

^m70#$^, 2D1 02&I/2D1 03, 
1 996^)ftif4<*(f btL^o 



[0101] 

l^&geii. iE?L$iliill4<!:|^«(cLT^ 
[0102] 

«*maj|6a)«wa)±Hiia?it2oo nm» 

*L<I*100 nm-Cfcy*THIia*5nm»* 
L<(±10nmT*fc§o 

[0103] 

o>Pia^<D#»**a**-&sBtt^ H2. 

3(c^-rjo<. E7LR£R4j:IH2l:«>lll=n 
[0104] 

■«/^7i3*» Ar*ct-(? % an®*? 



Patent Publication Hei 2- 289676disclosure ), oxadiazole 
derivative (Japan Unexamined Patent Publication Hei 2- 
2 16791 disclosure ), bisstyryl benzene derivative (Japan 
Unexamined Patent Publication Hei 1- 245087disclosure , 
same 2 - 222484 disclosure ), perylene derivative (Japan 
Unexamined Patent Publication Hei 2- 1 89890disclosure , 
same 3-791 disclosure ),coumarin compound (Japan 
Unexamined Patent Publication Hei 2- 191694disclosure , 
same 3 - 792 disclosure ), rare earth complex (Japan 
Unexamined Patent Publication Hei 1- 256584disclosure ), di 
styryl pyrazine derivative (Japan Unexamined Patent 
Publication Hei 2- 25 2 793 disclosure ), P-phenylene 
compound (Japan Unexamined Patent Publication Hei 3- 
33183disclosure ), thia diazolo pyridine derivative (Japan 
Unexamined Patent Publication Hei 3- 37292disclosure ), 
pyrrolo pyridine derivative (Japan Unexamined Patent 
Publication Hei 3- 37293disclosure ), naphthyridine 
derivative (Japan Unexamined Patent Publication Hei 3- 
203982disclosure ), you can list [shirooru ] derivative (The 
Chemical Society of Japan 7th Oannual Spring meeting ,2 Dl 
02 and 2 D 1 03 and 1996 ) etc. As electron-transporting 
material a this way, you listed already as molding material of 
light emitting layer 5 8 -hydroxy quinoline aluminum 
complex or other metal complex (Japan Unexamined Patent 
Publication Showa 59- 194393disclosure ), 10 - metal 
complex of hydroxy benzo [H] quinoline (Japan Unexamined 
Patent Publication Hei 6- 322362disclosure ), the mixed 
ligand aluminum chelate complex 

[0101] 

electron transport layer 6 is formed by laminating on light 
emitting layer 5 with painting method or the vacuum vapor 
deposition method to similar to positive hole transport layer 4. 

Usually, it can use vacuum vapor deposition method . 

[0102] 

As for upper limit of membrane thickness of electron 
transport layer 6 with usually 200 nm preferably 1 00 nm , 
asfor lower limit they are usually 5 nm preferably lOnm . 

[0103] 

Improving, at same time, as though with objective which 
improves adhesion force to anode of organic layer entirety , it 
shows in Figure 2 ,3, also the positive hole transport layer 4 
and inserting anode buffer layer 3 between anode 2 are done 
theefficiency of positive hole injection . 

[0104] 

When by fact that anode buffer layer 3 is inserted, drive 
voltage of element of initial stage goes down when 
simultaneously, continuous drive doing element with constant 
current , there is an effect to which also voltage increase 

: * — 1~ J 
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tt.Bjatunt 3oo°cja±,#5xe»a 

gtLTIi 100^J2LbMff*Ll*. 
[0105] 

*^*P2/T=>ft**(f*HB63-2956 

0)*ff*5?75>R*(*. P -(9-T>hU^) 
-N. N'-^-p-h'JyUT-UV.TK'J^x-b 

7-iJ>(Appl. Phys. Lett., 64#,124 
51, 1994^) % /KU^^x>(Optical Mate 
rials, 9#. 1 1 998*). /*Xh 

S5?SSlh l J7 7 ^>(^M^4-308688^ 

ynth. Met., 91 73K, 1 997*)-t\ 

x>»<b»*0)^Jia<b*l(J. Phys. D, 2 
9#. 2750H, 1996^)A<««-*tlTl^o 

[0106] 

*fc, aEa^A-HattOOiS^^Wb^UBt 
«T-SaWb£ft£**r**)l(ftB!J¥l 1 - 
251 067#4*ttL KfBB2000- 1 59221 #4* 

«tt<b£**K-?LT&*R(fcBH¥1 1-13 
5262^«, *$F*W1 1 -283750#&«. 
1#BB2000-36390^a, WBB2000- 1 5 
01 68^-^$R, $$F*W2001 -223084*4* 
j3*tfW097/33193#4i*ftif),*fc 

(1*BI!¥1 0»92584#a*)ftift*lf &n* 



[0107] 



contact of anode 2 be able to form uniform thin film well as 
condition which is required to material which is used for 
anode buffer layer 3, you canlist fact that stability, namely, 
melting point and glass transition temperature are high in the 
thermal , 100 *or higher are desirable as 300 *or higher , glass 
transition temperature as melting point . 

Furthermore, ionization potential to be low positive hole 
injection from anode is easy, youcan list fact that degree of 
positive hole transport is large. 

[0105] 

Because of this objective , porphyrin derivative and 
phthalocyanine compound (Japan Unexamined Patent 
Publication Showa 63- 295695disclosure ), aromatic diamine 
derivative , p- of the hydrazone compound , 
alkoxy-substituted (9 -anthryl ) -n, N&apos; -di - p-tolyl 
aniline , polythienylene vinylene and poly- p-phenylene 
vinylene , polyaniline (Applied Physics Letters , Vol.64 , 
1245page ,1994 ), polythiophene (optical materials and 
Vol.9 , 125page , 1998 ),starburst type aromatic triamine 
(Japan Unexamined Patent Publication Hei 4- 
308688disclosure ) or other organic compound and sputter * 
carbon film (Synth. Met. 91 volumes, 73 page , 1997 ) and, 
vanadium oxide , ruthenium oxide , molybdenum oxide or 
other metal oxide (J. phys. D, Vol.29 , 2750page , 1996 ) 
isreported so far. 

[0106] 

In addition but, low molecular weight organic compound of 
positive hole injection * transporting and layer which contains 
electron accepting compound (In Japan Unexamined Patent 
Publication Hei 1 1- 25 1067disclosure , Japan Unexamined 
Patent Publication 2000- 159221 disclosure etc statement) and, 
in unconjugated polymeric compound which contains 
aromatic amino group etc, the dope doing according to need 
electron accepting compound , layer which becomes (Such as 
Japan Unexamined Patent Publication Hei 1 1- 
135262disclosure , Japan Unexamined Patent Publication Hei 
11- 283750disclosure , Japan Unexamined Patent Publication 
2000- 36390disclosure , Japan Unexamined Patent 
Publication 2000- 150168disclosure , Japan Unexamined 
Patent Publication Hei 2001- 223084disclosure , and WO 
97/33 193 disclosure ), or also layer(Japan Unexamined Patent 
Publication Hei 10- 92584disclosure ) etc which includes 
polythiophene or other conductive polymer is listed, it is not 
something whichis limited in these. 

[0107] 

As material of above-mentioned anode buffer layer , also it is 
possible to use low molecular weight * polymer no 
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[0108] 

<b**36<*lf&*l*:7K;U^>5, 10, 15, 2 
0-^h^^x-;U-21 H f 23H-^;U7^> 
5, 10, 15, 20- J fh^x-;U-21H, 23H 

-7K;u^>a/<;uh(")5, 10, 15, 20-xh 

5^x-;U-21H, 23H-7K;U7<>ffl(H)5, 1 
0, 15, 20- J rH?:7x-;u-21H, 23H-/K 
;U^>Sr n v (II)5, 10, 15, 20-xhv^x" 
;i/-21H, 23H-7tx°;U^>/^vH7A(IV)^- 
*5/K5, 10, 15, 20-xh^(4-e«Jv;i/)- 
21 H, 23H-/K;U^>29H, 31H-?$Pv 
y->^(iip^Dv7~>srp v (iip^Pv7- 

v7->r 0 v ^^P v7->ffl(II)4, 4' 4" , 
4' ' ' -xh571f-29H, 31 H-7?Pv7- 



[0109] 

fcfc\*S6W<Z>2, 6-7'J-;U7=y7>h^-b 

*JUjWSl^0>i<»*LC *i*ttl;:tt4. 9eV 
[0110] 

ma<DIEa«i3IJBi:H«lcLr3MS 



[0111] 

m.»*L<(±10nmSJtt?fcy.±lfilta^1 
OOnm, »*L<l*50nmSS-Cfc4o 



[0112] 



2004-03-25 

compound . 
[0108] 

You can list porphine compound or phthalocyanine 
compound among low-molecular weight compound , as is 
used well. 

These compound are good having possessed center metal and, 
it is good evenwith those of nonmetallic . 

You can list compound below, as example where these 
compound aredesirable,: porphine 5,10,15,20- tetra phenyl - 
21 H, 23 H-porphine 5,10,15,20- tetra phenyl - 21 H and 23 
H-porphine cobalt (II) 5, 10, 15 and 20 -tetra phenyl - 21 H, 
23H-porphine copper (II) 5, 10, 15 and 20 -tetra phenyl - 21 
H, 23 H-porphine zinc (II) 5, 10, 15 and 20-tetra phenyl - 21 
H, 23 H-porphine vanadium (IV) oxide 5,10,15,20- tetra (4 
-pyridy 1 ) - 2 1 H and 23 H-porphine 29 H, 3 1 
H-phthalocyanine copper (II) phthalocyanine zinc (II) 
phthalocyanine titanium phthalocyanine oxide magnesium 
phthalocyanine lead phthalocyanine copper (II) 4 and 4 
&apos; 4&apos; *,4&apos; &apos;&apos; - tetra aza - 29 H, 
31 H-phthalocyanine 



[0109] 

Furthermore, it is possible to use 2 and 6 -aryl amino 
anthracene compound of the this invention , for this anode 
buffer layer . 

When you use for said layer , those where ionization potential 
is low relativelyare desirable, those of 4.9 eV or less extent 
especially are desirable concretely. 

[0110] 

When in case of anode buffer layer , low-molecular weight 
compound is used, it is thin film formation possibleto similar 
to aforementioned positive hole transport layer , but when 
inorganic substance is used,furthermore, it can use sputtering 
method and electron beam vapor deposition method , plasma 
CVD method . 

[0111] 

As for lower limit of membrane thickness of anode buffer 
layer 3 which is formed like above,making use of 
low-molecular weight compound with usually 3 nm , 
preferably lOnm extent , as for upper limit theyare usually 
100 nm , preferably 50nm extent . 

[0112] 

When polymeric compound is used, it does not become trap 
of positive hole the for example aforementioned polymeric 
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-ft, EPB"]ft. Xt?>=3-h;£, fVy^=i-h 
ft, Jf-fa-hftftif ©il«©a— r-f>^tt 
*>$yx^ftSK < fcy»«2±lc»frU 

[0113] 

M£L<, H«/<^Tl3+ffl***-C50« 

[0114] 

i(raa)*iiii»fifc*airj:orT«)aim*»jai 

[0115] 

#i«H«/<^rl3©||IH*, ±fH<!:!5l«© 

IS^b, Kff<DTIBtt»«5nrTU »£L<I4 
1 Onrngg-efcy % ±KI*a*t1 OOOnrrn » 
*L<(i500nmgS-efe^> o 

[0116] 

K«LTiERIBJtltKlt*CfcKJ:y . *T 

So 

[0117] 

iEaiB±»ltiE?Ulia«36^»»LT<*jEfl. 

irr*fc<nwc*y»***t«. 
jEB.ia±)i©»»i4*fc. ftftn-emtec 



compound and electron accepting compound , furthermore in 
accordance with necessary, it adds binder resin and leveling 
agent or other paint improver or other additive and it 
manufactures applied solution which is melted, application it 
does on anode 2 with the spray method , printing method , 
spin coating method , dip coating method , die coating method 
or other conventional coating method and ink jet method , etc 
thin film formation it is possible anode buffer layer 3 by 
drying. 

[0113] 

You can list polycarbonate , polyarylate , polyester etc as 
binder resin which is used here. 

Because as for binder resin when content in said layer is 
many, thedegree of positive hole transport there is an 
apprehension which decreases, less one isdesirable, 50 wt% or 
less are desirable with content in anode buffer layer 3. 

[0114] 

In addition, in film , supporting substrate , roll or other 
media , it forms thin film beforehand with theaforementioned 
thin film formation method , it does also that thin film 
formation it does thin film on this media , thermal transfer or 
pressure by copying on anode 2. 

[0115] 

As for membrane thickness of anode buffer layer 3 which is 
formed like above, making useof polymeric compound , from 
reason which is similar to description above,as for lower limit 
of membrane thickness with usually 5 nm , preferably 1 Onm 
extent , as for upper limit they are usually 1000 nm , 
preferably 500nm extent . 

[0116] 

In addition, it does not illustrate, but touching to cathode side 
boundary of light emitting layer 5, light emission efficiency of 
element furthermore it ispossible by providing positive hole 
stop layer , to improve. 

[0117] 

positive hole stop layer carries out role which transports 
electron which wasfilled from role and electron-injecting 
layer which obstruct fact that the positive hole which is 
moved from positive hole transport layer arrives in cathode to 
thedirection of light emitting layer efficiently, is formed by 
compound whichpossesses function a this way. 

In addition as for material of positive hole stop layer , in order 
to shut in [ekishiton ]which with light emitting layer is formed 
with recombination inside light emitting layer , it isnecessary 
to possess dope gap where is wider than light emitting layer 
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IEftPfl±jflimffi*VJ7<ti*vh-><Di5575 
[0118] 

it. t'x(2->f;i,-8-+>"jy7h)pi/7 

h)T;U5-OA. t:X(2-^;U-8-*./'Jy' 
^h)(hU^x-;Uv7/5h)T-/U5-^AH(7);I 

7M/5--7A- -^-+V-t*7.-(2-^;i/ 
-8-4v"j7h)7>U3^A:i«&MI«;$ 

X^U;Hb#tK^F^¥1 1 -242996), 3- 
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-^;U7i-;U)-1, 2, 4-\-*)TV-im 
Oh l J7l/-;U^ag<*(^P¥7-41759^ 

(WHMF1 0-79297#4HB)#3*lf b*l-&„ 
[0119] 

*L<l*1nmaJtT»fty, ±Hfiaft300n 
rru »*L<I*1 OOnmSJS"efc-5. 



[0120] 

Mta7, HiteB5, jE?Ut£J|4. m«2<DWI= 

<fc*-a#awtt©*i*2tt«>*tEfl>nBi=* 



B«l=. 112, 3l=jFLf=«rESIi«j*ilia» 



Mlc. H1 ~3i::SLfc#J112W1.f::tu B§®*fc 

[0121] 

jm6#*^i*. 
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material . 

dope gap in this case, electrochemically difference of 
oxidation potential - reduction potential which isdecided, or, 
is sought from light absorption edge. 

positive hole stop layer shutting in both of charge carrier and 
[ekishiton ] inside the light emitting layer , light emission 
efficiency has function which improves. 

[0118] 

bis (2 -methyl- 8- quinolinolato ) (phenolate ) aluminum , bis 
(2 -methyl- 8- quinolinolato ) (triphenyl silanolato ) aluminum 
or other mixed ligand complex , bis (2 -methyl- 8- quinolato ) 
aluminum - ;mu -oxo - bis - (2 -methyl- 8- quinolilato ) 
aluminum two core metal complex or other metal complex , 
di styryl biphenyl derivative or other styryl compound (Japan 
Unexamined Patent Publication Hei 1 1- 242996 ), 3 - (4 
-biphenyl yl ) - 4 -phenyl - 5 (4 -t-butyl phenyl ) - 1, 2 and 4 
-triazole or other triazole derivative (Japan Unexamined 
Patent Publication Hei 7- 41759disclosure ), you can 
list[basokupuroin ] or other phenanthroline derivative (Japan 
Unexamined Patent Publication Hei 10- 79297disclosure ) as 
positive hole stop layer material which fills up condition a this 
way. 

[0119] 

As for lower limit of membrane thickness of positive hole 
stop layer , with usually 0.1 nm , preferably lnm extent , asfor 
upper limit they are usually 300 nm , preferably lOOnm 
extent . 

[0120] 

Furthermore, also being possible on structure , namely, 
substrate 1 of opposite to Figure 1 to laminate in order of 
cathode 7, light emitting layer 5, positive hole transport layer 
4, anode 2, as previously mentioned done, alsoit is possible to 
provide organic electroluminescent element of this invention 
between 2 substrate where at least one transparency is high. 

In same way, also it is possible to laminate in structure 
ofopposite to aforementioned each layer configuration which 
is shown in Figure 2 ,3. 

Furthermore, each layer which is shown in Figure 1 -3, it is 
good havingpossessed layer of option between anode or 
cathode and light emitting layer . 

[0121] 

organic electroluminescent element , in which of structure 
where element , anode and cathode whichconsist of structure 
which is arranged in single element , array are arranged 
inX-Y matrix state it can apply organic electroluminescent 
element of this invention . 
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[0122] 
[0123] 

(t^iE?Lffiiiiiic(Sb-f , n«-«^jinic 

[0124] 

MM 

[0125] 
SHS01: 

1fc£tt(A-1)(D£j£ 

9, 10-v7x~;U7>h^-fe>8. 58g(26mm 
ol)t. N-^Q«/\^K^5K23. 13g(130 
mmol)£l77ml(DN, N-y^f ^t>;i/A75 
KfcHPA.fiJRT. 80^36. 5H#|BJfifc*1* 

fifclfcTSL ftlk£aiMU >*/-;Uft» % 7 
4sh>*#«mV5. 18g<D!t^ftf»*tt<D, 
Tffi«ita-e**tL*2 f 6~v^P^E-9, 10 
-v^x-;u7>h^-tr>^t#/r(iR*4i %) 0 

[0126] 
[^ 14] 
[0127] 



[0122] 

With organic electroluminescent element of this invention , as 
though it is a description above, the organic 
electroluminescent element which is superior in light emitting 
brightness and light emission efficiency by providing thelayer 
which contains specific anthracene compound which is 
displayed withaforementioned General Formula (I) as layer of 
especially hole transporting , can beoffered. 

[0123] 

Furthermore, because anthracene compound of this invention 
which is displayedwith aforementioned General Formula (I) is 
suitable for use to layer of positive hole injection * 
transporting in basic , it is possible to adopt for each layer 
whichis provided between anode - light emitting layer not just 
hole transporting layer in Figure 1 ~3. 

[0124] 

[Working Example(s)] 

Listing Working Example and Comparative Example below, 
you explain from this invention concretely, but if this 
invention does not exceed gist , it is not something which 
islimited as these examples. 

Furthermore, No of anthracene compound of this invention in 
Working Example below.No of compound of aforementioned 
Table 1 . It corresponds. 

[0125] 

Working Example 1 : 
Synthesis of compound (A- 1) 

9 and 10 -di phenyl anthracene 8.58 G (26 mmol ) with, 
n-bromo succinimide 23.13 g (130 mmol ) in addition to 
N,N-dimethylformamide ofl77 ml , under nitrogen , 80 * with 
36.5 hours it reacted. 



After reaction termination , precipitation was filtered, 
methanol wash , acetone washing was done, 2 and6 -di bromo 
- 9,10-di phenyl anthracene where it is shown, with 
below-mentioned structural formula of the yellow-brown 
powder of 5. 1 8 g were acquired (yield 41% ). 

[0126] 

[Chemical Formula 14] 
[0127] 



v. 
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£j$^<DK*#ffiHMS = 486.ffiliS = 31 
0°C, itfTEl H-NMRai36tt*J:y % ^* 
0)«Sie«4<2ttfc6tt-Cfc*Ci:*«BLfc. 

[0128] 

1H-NMR(CDCI(3)(S=ppm)):7. 37(dd, 
2H), 7. 42(m, 4H), 7. 53(d, 2H), 7. 58 
(m, 2H), 7. 61 (m, 4H), 7. 82(d, 2H) 

[0129] 

f#b*tfc2, 6-v^a^E-9, io-v7i- ;u 

21g(2. 5mmol)<t,N, N, N' 
-h'J7x-;u-i N 4-7i-b>v75>2. 0 
1g(6. Ommol), ^h'J^A^— S/*'J— ?Mr 
vKO. 7g(7. 3mmol)£l 1ml(Do-^>U> 
IdtaX.SHTF. 60°C(cAPSLfco 

[0130] 

^A(0)-<7PP7^^UAT^<7h(Pd(2)(db 
a)(3)-CHCI(3))£0. 02g(0. 02mmol)W- 
VVU— ^;ix7fxX^>0. 17g(0. 8mmol)£ 
*A*Lfc2ml©o-*5/U>SMS*to*.. 1 2 
0°C-C4ll*IHfil6*1*fc. 

[0131] 

-fch>3fc#£m\0. 83g<D*fttt*ttO>*T 
IB^Jixt-e^^H^, 6-tfX(N-(4-v3?x 

-;u7S/):7x-jL,-N-:7x-;u)7^y-9, 1 

0-y7i-;U7>h7-b>(A-1)*#fc(i|X*3 
3%) 0 

ftfc\ »6*ifcfflft(tt*)liuv*!H»lc l fcyil 

[0132] 

Hb 15] 



mass analysis value MS =486, melting point =310*, and 
below-mentioned <SP> 1 </SP>H-nmr 
measurement result of product compared to, youverified that 
substituted position of bromine is 2 position and 6 position . 

[0128] 

Cdcl (3) (;de =ppm ): 7.37 (DD and 2 H), 7.42 (M, 4 H), 7.53 
(D, 2 H), 7.58 (M, 2 H), 7.61 (M, 4 H), 7.82 (D, 2 
H)<SP> 1 </SP>H-nmr 

[0129] 

Under nitrogen , 60 * it heated 2 and 6 -di bromo - 9,10-di 
phenyl anthracene 1.21 G where it acquires (2.5 mmol )with, 
N, N and N&apos; - triphenyl -1,4- phenylenediamine 2.01 g 
(6.0 mmol ), sodium tertiary butoxide 0.7 g (7.3 mmol ) in 
addition to o-xylene of 1 1 ml . 

[0130] 

120 * with 4 hours it reacted Pd (2) (DBA) (3) *CHCL (3) 
0.02 g (0.02 mmol )with including o-xylene solution of 2 ml 
which melted tertiary butyl phosphine 0.3 7 g (0.8 mmol ). 
Among those tris (dibenzylidene acetone ) di palladium (0) 
-choroform adduct 



[0131] 

After reaction termination , precipitating recovering, water 
wash , after, youwashed hot acetone , 2 and 6 -bis where it is 
shown, with thebelow-mentioned structural formula of 
vermilion powder of 0.83 g you acquired (N- (4 -di 
phenylamino ) phenyl - N-phenyl ) amino - 9,10-di phenyl 
anthracene (A- 1) (yield 33% ). 

Furthermore, solid (powder ) which is acquired showed 
fluorescence of the yellow with UV light lighting. 

[0132] 

[Chemical Formula 15] 
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CrO 



(A-1) 



*fc*-f3-«^a«DSC-20(CJ:ys»f» 

affHSLfefcca, »ws»M(Tg)tti 3 

itjSI*350°C-e, $Sa^b;SJei±235 0 C^&o 
[0134] 

£#3 X 1 0-6TorrJaTI::ft**TatMft7K 
[0135] 

7>h^-fc>^b£^(A- 1 •b55^;u^7|« 

JBtl*(D3lffifltI4l. 7x 10-6Torr($j2. 3 
x 10-4Pa)-f. MM&fk 0. 1-0. 2nm/ 

*(*)»a>*tt*«*#*r ^M(AC- 1 

tZo 

[0136] 



It agreed with object compound with MS =998 of this 
product . 

In addition Seiko Instruments Inc. (DB 69-058-2077 ) with 
supplied DSC- 20 when differential thermal analysis it does, 
the glass transition temperature (Tg) 135 * with showed high 
value. 

As for melting point 350 * with, as for crystallization 
temperature 235 * was. 

[0134] 

Next, glass substrate with acetone with ultrasonic cleaning , 
pure water with water wash , isopropyl alcohol is driedwith 
ultrasonic cleaning , dry nitrogen , after washing UV/ozone , 
until it installed inside the vacuum vapor deposition 
equipment , degree of vacuum inside equipment 3X10- 
6Torr or less ago, exhaust it did makinguse of oil scattering 
pump . 

[0135] 

You inserted anthracene compound (A- 1) in ceramic 
crucible , heated with tantalum line heater of periphery of 
crucible and did vapor deposition . 

degree of vacuum at time of vapor deposition with 1 .7 X 10- 
6Torr (Approximately 2.3 X 10- 4Pa ), membrane thickness 
91nm beingeven with vapor deposition rate 0.1 ~0.2nm/sec , 
acquired transparent film . 

When ionization potential of this thin film specimen was 
measured Riken Keiki Co. Ltd. (DB 69-057-3670 ) make 
making useof ultraviolet light electron analyzer (AC- 1), 4.95 
eV low value was shown. 

[0136] 
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Sl«2: 

N, N, N' -KU^x-^-l, 4-7i-L/>v7 

lis SlJfcflfll kmm^f$.£'l=il\ fcft&Stt 
TtaiiJtiCr*7iN$ti'52, 6-b:X(((N-(l 
-t7fJl/)-N-7i-;i/)7S/)7xZ^-N 
-(1 —^ZP^)l))7^y-9 t 10-v7x-;U7 
>h^-tr>(A-2)^#fco 

[0137] 

[ft 16] 

[0138] 



Working Example 2 : 
Synthesis of compound (A- 2) 

N, N and N&apos; - (1 -naphthyl ) other than using -N-phenyl 
- 1 ,4- phenylenediamine , it synthesized insame way as 
Working Example 1 in place of N and N&apos; - triphenyl - 
1 ,4- phenylenediamine , 2 and 6 -bis where it is shown, with 
below-mentioned structural formula of vermilion powder (N- 
(1 -naphthyl ) -N-phenyl ) itacquired amino ) phenyl - N- (1 
-naphthyl ) amino - 9,10-di phenyl anthracene (A- 2). 

[0137] 

[Chemical Formula 16] 
[0138] 




(A-2) 



^JS^I(DMS = 1198-egW^i:-aLfco 
*fc-b-fa-«^ttJlDSC-20lCcky*SJ» 

C<Dfc£tt(A-2)f*#aRte4<*fc*l*fc 
[0139] 



fci:C*4. 93eV£i£lMl£3SLfco 
[0140] 



It agreed with object compound with MS =1 198 of product . 

In addition Seiko Instruments Inc. (DB 69-058-2077 ) with 
supplied DSC- 20 when differential thermal analysis it does, 
the glass transition temperature (Tg) 163 * with showed high 
value. 

this compound (A- 2) because amorphousness very much is 
high, did not observe the distinct melting point . 

[0139] 

Next, compound (A- 2) was inserted in ceramic crucible with 
method which issimilar to Working Example 1, membrane 
thickness 99nm it was even and transparent film wasacquired. 

When ionization potential of this thin film specimen was 
measured 4.93 eV low value wasshown. 

[0140] 
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N, N, N' — MJ"7x— ;u— 1 , 4-37x"b>v7 
SXDttfrUICN, N' ~(4-^-y^'J-^f 

;i/)7x-;u-N~7x-;u-i , 4-:7x— u> 

i>2, 6-lfX(((N-(4-^~yt l J-?f^P 
iz;| / -N-7i-;i/)7S/)7i-^-N-(4 
-^-v-VU— ^^^)^x-;U)-7 = /-9, 10 
-v?xr:;u7>h^>(A-5)£f#fco 

[0141] 

[lb 17] 

[0142] 



Working Example 3: 
Synthesis of compound (A- 5) 

N, N and N&apos; - (4 -tertiary butyl ) other than using 
phenyl - N-phenyl - 1,4- phenylenediamine , itsynthesized in 
same way as Working Example 1 in place of N and N&apos; - 
triphenyl - 1,4- phenylenediamine ,2 and 6 -bis where it is 
shown, with below- mentioned structural formula of vermilion 
powder (N- (4 -tertiary butyl ) phenyl - N-phenyl ) it acquired 
amino ) phenyl - N- (4 -tertiary butyl ) phenyl ) amino - 
9,10-di phenyl anthracene (A- 5). 

[0141] 

[Chemical Formula 1 7] 
[0142] 




(A-5) 



£jSfc0>MS = 1 222-C g ttfct-KLfco 

*fc-fe^3-«^tt»DSC-"20lrJ:y*SJ» 
»«f«SLfci:C5, #7X(E»aS(Tg)lil 6 



[0143] 

■b^S^^sKlCAtl, Mil 95nm<Z>-*$T' 



It agreed with object compound with MS =1222 of product . 

In addition Seiko Instruments Inc. (DB 69-058-2077 ) with 
supplied DSC- 20 when differential thermal analysis it does, 
the glass transition temperature (Tg) 160 * with showed high 
value. 

this compound (A- 5) amorphousness because of extremely 
high , did not observe the distinct melting point . 

[0143] 

Next, compound (A- 5) was inserted in ceramic crucible with 
method which issimilar to Working Example 1, membrane 
thickness 95 nm it was even and transparent film wasacquired. 
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[0144] 

■ 3(C»t«S«*r«*«l«l|L||%*7« 

*7XIS1 ±K-f>s?->A-xXllft*(rro) 

aiW*«fli£l 20nm*»Lfc*«)(S?*T-r^ 



[0145] 

00;# J 5Z*£»SK 199°C)&U: % ^(7)10M 
hLfcft. ft*Lr30nm<DMB[(DJSl-ft5ifll 



[0146] 
[ft 18] 
[0147] 



2004-03-25 

When ionization potential of this thin film specimen was 
measured 4.64 eV low value wasshown. 

[0144] 

Working Example 4: 

Production of organic electroluminescent element 

organic electroluminescent element which possesses structure 
which is shown in Figure 3 wasproduced with method below. 

On glass substrate 1 patterning doing thing (Geomatec Co. 
Ltd. (DB 69-066-3968 ) supplied ;electron beam film 
formation item; sheet resistance 15:oa ) which indium * tin 
oxide (ITO ) transparent conductive film 1 20 nm is 
accumulated in stripe of 2 mm width making use of 
conventional photolithography technology and hydrochloric 
acid etching , it formed anode 2. 

With acetone with ultrasonic cleaning , pure water with water 
wash , isopropyl alcohol in order of ultrasonic cleaning after 
washing, drying ITO substrate which pattern formation is 
done with the nitrogen blowing , you washed lastly ultraviolet 
light ozone . 

[0145] 

Next, aromatic diamine content polyether which consists of 
repeat unit which isshown on description below as anode 
buffer layer 3, (G- 1); it designated acceptor (J- 1) of 
below-mentioned structure of homopolymer . heavy average 
molecular weight 25000;glass transition temperature 199* ) 
and 10 weight% quantity as coating solution , this spin 
coating after doing, it dried onabove-mentioned glass 
substrate and formed uniform thin film of membrane 
thickness of 30 nm . 

[0146] 

[Chemical Formula 18] 
[0147] 
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(J-1 ) 



ZOtZOtfLM^ftltTe^nM 1 ) tLtzo film formation condition at time of this made 

below-mentioned sort. 







solvent 


cyclohexanone 




13[mg/ml] 


coating solution concentration 


13 [mg/ml] 




1 500[rpm] 


spinner rotation rate 


1500 [rpm] 




30[8>] 


spinner rotation time 


30 [second ] 
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1 00°CT*1 88#HJ 


drying condition 


100* with 188 minute 



EIIE*>^l= *yfrofc!ft, S1tl»l<DX£«*< 
2 x 1 0-6TorrJUTlC^*T-j$tt:g*t-7<V 

[0149] 

JnsiftLTjiffiesrt-cjiass-ii-fc. 

H£B$(DX£Jtli1 .0x1 0-6Torr-efco 

fee 

C0) cfcdl-LT, ««40nma>IEfl.$ii£Ji4£ 

«»ftlBI43»1 7«refcofc. 

[0150] 

lit 19] 



Next substrate which above-mentioned polyether (G- 1) film 
formation is done isinstalled inside vacuum vapor deposition 
equipment , after doing roughly exhaust of equipment with oil 
rotary pump , until degree of vacuum inside equipment 
becomes 2X10- 6Torr or less , the exhaust it did making use 
of oil scattering pump which has liquid nitrogen trap . 

[0149] 

Heating anthracene compound which you inserted in ceramic 
crucible which isarranged inside above-mentioned 
equipment , is displayed with thebelow-mentioned structural 
formula (A- 1) with Ta line heater of periphery of the 
crucible , it evaporated inside vacuum vessel . 

degree of vacuum when evaporating was 1 .0 X 10- 6Torr . 

this way, positive hole transport layer 4 of membrane 
thickness 40nm vapor deposition was done. 

vapor deposition time was 3 min 17second . 

[0150] 

[Chemical Formula 19] 




[0151] 





(A-1) 



[0151] 



LX % ^ITOm^izfr.tT 1^0)8- 
tKn*i/*yy>«tt(E-i)£aft274~27 

6°C,K£JS0. 9x10-6Torr,^S3gJtO. 



Continuously, with similar operation, 8 -hydroxy quinoline 
complex (E- 1) of aluminum which is shown in structural 
formula below as material of light emitting layer 5, was 
donewith temperature 274-276* , degree of vacuum 0.9X 10- 
6Torr , vapor deposition rate 0.2nm/sec , 2 min 59second 
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(C>(b^^(E-1)[C>^LT2. 3M%<D;Bjf*e 
KW*fi|-Cia-|CK-^LfcfllJi30nm'CJ6Jft 
Jf5£f#fc 0 



[0152] 
[ft 20] 
[0153] 



vapor deposition , rubrene (D- 1) of structure which is 
shownsimultaneously with that on description below in light 
emitting layer 5 with the concentration of 2.3 wt% with film 
thickness direction in uniform light emitting layer 5 was 
acquiredwith membrane thickness 30nm which dope is done 
vis-a-vis compound (E- 1). 

[0152] 

[Chemical Formula 20] 
[0153] 




( D-1 ) 




(E-1 ) 



"5A©8-tKP*S/*y»J>«*(E-1)*«Jt 
CCDir^CD^^7K(^Sg[i279-286 0 C(D® 

tt*tLTBI«30nma)«^|(iaS)i6A<»&*l 
[0154] 



Continuously, 8 -hydroxy quinoline complex (E- 1) of 
aluminum vapor deposition was done as the material of 
electron transport layer 6. 

279 - 286 * it controlled temperature of crucible at time of the 
this in range. 

As for degree of vacuum at time of vapor deposition as for 0.8 
X 10- 6Torr , vapor deposition time they were 2 min 
3 5 second . 

electron transport layer 6 of membrane thickness 30nm 
acquired as result. 

[0154] 

When vacuum vapor deposition doing above-mentioned 
positive hole transport layer 4, light emitting layer 5 and 
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[0155] 

fl<7>K£jg;&<2 x 1 0-6TorrJaTt*S*-C 
HgB#(DE2S!t6 x 1 0-6Torr-efcofc o 



[0156] 

*-K*JBlvC 1 00nmfl)K»-C«»Lfc. 



7;U5-OA»5#fl#<DE£|£te8. 5x10-6 
Torr. «»R|Blli4»39#-Cftofco 



[0157] 

JsLLa>«lCLT\ 2mm x 2mm(01MX<Z)f6 

tlfco 

Cffl*^©1*tt4:Lr, 250mA/cm2(D«a 
$gT*<D»Jt* 100cd/m2-e©«*Jtt* % 0 



[0158] 

IEft$SiilB[z^b#fe(A-1)<7)«yfc,TIE 
<b**(C-l)tffill^6Wtl4*ll6«4i:W* 
(CUT******** £tt«U 
»11lc«Lfc. 



[0159] 
Kb 21] 
[0160] 



2004-03-25 

electron transport layer 6, you kept substrate temperature in 
room temperature . 

[0155] 

Here, removing element which did vapor deposition to 
electron transport layer 6, from insideone time vacuum vapor 
deposition equipment in atmosphere , in order stripe shadow 
mask of 2 mm width , ITO stripe of anode 2 and to cross as 
mask for cathode vapor deposition , sticking with element , 
installing inside another vacuum vapor deposition equipment , 
Until degree of vacuum inside equipment 2X10- 6Torr or 
less ago, to similar to organic layer exhaust it did. 

Consequently as cathode boundary surface layer in order to 
become membrane thickness 0.3nm lithium fluoride making 
use of molybdenum board , vapor deposition it did. 

degree of vacuum at time of vapor deposition was 6X10- 
6Torr . 

[0156] 

aluminum vapor deposition was done with membrane 
thickness of 100 nm making use of molybdenum board next, 
as cathode 7. 

As for degree of vacuum at time of aluminum vapor 
deposition as for 8.5 X 10- 6Torr , vapor deposition time they 
were 4 min 39second . 

[0157] 

Like above, organic electroluminescent element which 
possesses light-emitting surface area portion of size of 2 mm 
X 2mm acquired. 

As characteristic of this element , slope of light emission 
efficiency , brightness - current density characteristic with 
brightness , 100 cd/ m2with current density of 250 mA 
/cm<SP>2</SP> was inspected, result was shown 
in the Table 1 1 . 

[0158] 

Comparative Example 1 

In positive hole transport layer , other than using 
below-mentioned compound (C- 1 ) in placeof compound (A- 
1), organic electroluminescent element was produced with as 
similar to Working Example 4,element characteristic was 
shown in Table 1 1 . 

[0159] 

[Chemical Formula 21] 
[0160] 
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P 



[Table 11] 

[0161] [0161] 





mm 

(cd/m 2 ) 
@250mA/cm 2 


77 100 
(Im/W) 

@100cd/m 2 


j L/J(cd/A) 




7460 


1.47 


3.30 




2364 


0.55 


1.07 




Mft-« 



T7U-;U7Sy*^MjftU^b^%(A- 1 )t» 

»«-«aB«i*tt*fc*L<iRi±-r*c 



As been clear from Table 1 1 , organic electroluminescent 
element which uses 2 and 6 -aryl amino anthracene the 
compound of this invention is superior both light emitting 
brightness , light emission efficiency , brightness - current 
density characteristic . 

Vis-a-vis this, when compound (C- 1) is used, when both light 
emitting brightness , light emission efficiency , brightness - 
current density characteristic the compound (A- 1) is used, 
comparing, those which become half or below , areinferior 
very. 

From this result, same 9, Being something which 10 -di 
phenyl anthracene skeleton aryl amino group substitutes in 2 
and 6-positions , through in 2 and 6 -positions , aryl amino 
group of anthracene skeleton , vis-a-vis diphenylamino group 
substituting simply directly only with compound (C- 1) the 
hole transporting to be low, without being a practicality , if it 
is a compound (A- 1 ) which the aryl amino group substitutes, 
hole transporting is high, both light emitting brightness , light 
emission efficiency , brightness - current density 
characteristic it understandsthat it improves considerably. 
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[0163] 



[Hi] 



[0 2] 

(Dm^7FUzm^mmmx&i>o 



[0 3] 



i 

sis 

2 

PIS 

3 

4 

5 
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[0162] 

[Effects of the Invention] 

As above detailed, 2 and 6 -aryl amino anthracene as for 
compound of this invention , the ionization potential is low, 
hole transporting high, quite useful as electric charge 
transport material . 

In addition, because it is possible, to possess various 
substituent , all characteristic which are demanded can be 
shown. 

[0163] 

In addition, with organic electroluminescent element of this 
invention , performance which is superiorthan element which 
includes anthracene compound of prior public knowledge by 
using anthracene compound of this invention a this way, in 
light emission efficiency and light emitting brightness or other 
point, can be shown. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a schematic sectional view which shows one example of 
embodiment of organic electroluminescent element of the this 
invention . 

[Figure 2] 

It is a schematic sectional view which shows another example 
of embodiment of organic electroluminescent element of this 
invention . 

[Figure 3] 

It is a schematic sectional view which shows another example 
of embodiment of organic electroluminescent element of this 
invention . 

[Explanation of Symbols in Drawings] 
1 

substrate 
2 

anode 
3 

anode buffer layer 
4 

positive hole transport layer 
5 

light emitting layer 
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7 

Drawings 

m i] 



electron transport layer 
7 

cathode 
[Figure 1] 



[12] 



[Figure 2] 



[H3] 



[Figure 3] 
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